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these motions. An exception occurs in the case of the tides which are produced by action and reaction between the Earth and the Moon and Sun, and which may to some extent be utilised for driving machinery in suitable places.
Generally (a) if one imagines an isolated system of bodies moving freely through space with a common uniform velocity, the mechanical energy which is available without going outside the system is zero, but if the parts of the system are in relative motion among themselves the available energy will be the amount of work that can be obtained by reducing the system to a state of uniform translation combined with rotation in a configuration of stable relative equilibrium1) without altering its linear and angular momenta.
On the other hand (b) if a system is in the presence of a very large uniformly moving body or base such as the earth, its available mechanical energy is the amount of work that can be produced in making its velocity the same as that of the large body.
Cases (a) and (b) have their parallels in thermodynamics in the cases of an isolated system of unequally heated bodies and of a system in the presence of a large body of uniform temperature, as we shall see later. But the problems are essentially distinct and in Thermodynamics, we shall not as a rule find it necessary to take account of the unavailable mechanical energy considered in this article.
44. Dependence of available energy on external conditions.   In
the dynamical illustration of the preceding paragraph it will be seen that the available energy of the system depends not only on the actual state of the system, but also on the external conditions to which the system is subjected. Thus if the system is moving with velocity V in the presence of a base moving with the same velocity, none of the kinetic energy of the system is available for conversion into work, and the only energy which is available is the potential energy. The total available energy is therefore a minimum. On the other hand a system at rest may become a source of available energy when brought into the presence of a moving base and the amount of this available energy (apart from any potential energy due to the mutual actions of the body and base) is easily seen to be y m V2 where m is the mass of the system.
Lastly, if we have two bases moving with different velocities it is possible to generate work indefinitely by bringing a third body alternately under the influence of the two bases.
1) If the configuration of stable relative equilibrium is not uniquely determined by the momenta, that configuration must be selected which has the least energy.